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In this note we answer two conjectures of Geller as given in this journal. The technical 
language used herein is as that in Geller's article, and hence no dictionary of these words will be 
given. For the sake of clarity of presentation, each of Geller's conjectures i answered in a 
separate section. 
1. On the first conjecture 
In [I], Geller showed that for any prime p, the prime cycle Cp has no nontrivial 
walkwise images. He then conjectured that the only strong digraphs with no 
nontrivial walkwise images are just these prime cycles. We establish Geller's 
conjecture by characterizing all those digraphs with no nontrivial walkwise images. 
Suppose first that a digraph G is disconnected. In this case, the map which takes 
all vertices of a connected component  into a single vertex, all arcs of this 
component  into a loop on this vertex and leaves all other vertices and arcs fixed is a 
nontrivial walkwise map. From this remark our first theorem is immediate. 
Theorem 1.1. A disconnected digraph G has no nontrivial walkwise image if and 
only if G has precisely two vertices. 
Thus we need only consider connected igraphs, If G is a connected igraph with 
two vertices then through a verification of cases we obtain our next result. 
Theorem 1.2. A connected igraph G with precisely two vertices has no nontrivial 
walkwise image if and only if G has no multiple arcs. 
As a consequence the cycle C2 is the only strongly connected igraph on two 
vertices with no nontrivial walkwise images. For digraphs with more than two 
vertices we have the following. 
Theorem 1.3. A connected igraph G with more than two vertices has no nontrivial 
walkwise image if and only if G is a prime cycle, Cp, for some prime p, p >i 3. 
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Proof. The sufficiency of the condition is given in [1]. For the necessity we argue 
cases. 
Case 1: G is strongly connected. Suppose first that G is not minimally strongly 
connected. Then, there exists an arc uo whose removal leaves G-uo  strong. 
Hence there are two simple paths in G from u to v. From [1, Theorem 2.7], this is 
impossible since G has no nontrivial walkwise images. We must then conclude that 
G is a minimally strong digraph. 
If G is not a cycle, then G has the form 
where G, is a strong subgraph. Again we have two simple paths in G from u to v. 
From this we conclude that G is a cycle, i.e., C, for some integer n, n ~> 3. As G has 
no nontrivial walkwise images, n must be a prime integer. 
Case 2: G is not strongly connected. In this case at least one of the strong 
components of G has no incoming arcs. If one such component, say G,, has more 
than one vertex then the map which takes all vertices of this component into a 
single vertex u, al l  arcs of this component into a loop on u and leaves all other 
vertices and arcs fixed is a nontrivial walkwise map. Thus each strong component 
with no incoming arcs contains a single vertex. Further, as the identification of any 
two of such strong components with no incoming arcs would give a nontrivial 
walkwise image, we conclude that there is one strong component G, = {tt} with no 
incoming arcs. 
Since G is not strongly connected there is at least one strong component with no 
outgoing arcs. Dual to the above we find that there is only one such component 
G. = {v}. Using these results and the fact that there can be at most one simple path 
between any two vertices, we conclude that G has the form 
G I G2 Gn_ 1 Gn 
, n>_3  
where the G~ are strong components. Hence the map which takes all vertices of 
I..J~'=z G~ into the vertex w, all arcs of I,.J~'=2 G~ into a loop on w, and which fixes the 
vertex u" and the arc x gives a nontrivial walkwise image. 
Thus only Case 1 can hold and the proof is complete. 
This then resolves the first conjecture. 
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2. On the second conjecture 
The second conjecture Geller gives in [1] is that the identity digraphs are exactly 
those which have no nontrivial admissible images. 
As a counter example to this conjecture take Ce for any prime p. By [1, Theorem 
3.1], every admissible map is walkwise and from [1, Theorem 2.6], C~ has no 
nontrivial walkwise image. Hence, Cp has no nontrivial admissible images. How- 
ever, Ce is not an identity digraph and hence Cp is a counter example to the 
conjecture. 
In fact, it does not appear that there is any relationship between the automor- 
phism group of a digraph and nontrivial admissible images. As some support for 
this remark we offer the following examples. 
Example 1. The digraph 
G." o ~ o  
has as automorphism group A = {e} yet G has no nontrivial admissible images. 
Example 2. The digraph 
G: 
has as automorphism group A = {e} yet G has a nontrivial admissible image 
Example 3. The digraph 
has as automorphism group A # {e} yet G has no nontrivial admissible image. 
Example 4. The digraph 
has as automorphism group A ~ {e} yet G has a nontrivial admissible image 
G': 
A characterization f digraphs with a nontrivial admissible image is given by 
GeIler [ll by using the notion of admissible partition. A partition w on the vertices 
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of a digraph G is called an admissible partition if whenever u=-,, v and uw ~ fl, then 
there is a vertex ~ such that v~ J 0 and w -= v~. Geller proves that a digraph G has 
a nontrivial admissible image if and only if there is a nontrivial admissible partition 
of G. This result can be described in graph theoretic language as follows. 
Theorem 2.1. The digraph G has a nontdvial admissible image if and only if the 
vertices of G can be partitioned into blocks BI, B2 . . . . .  B, so that s > 1, 
(1) at least one Bk contains at least two vertices, and 
(2) if u ~ Bi attd w E Bj with uw ~ fl then [or each v E Bi there is a w E B i with 
w~,~ O. 
For example, 
a o ~  e 
G: c~ 
has a nontrivial admissible image since BI = {a, b, c}, B2 = {d, e}, Bs = {.f} provides a
nontrivial admissible partition. 
These results then constitute our answers to the second conjecture. 
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